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62-2 



1020000046825 


4^X1,2,3,4)5. ^^o] 37 flo} ^>^-((i, 2 ),(2,3),(3,4)) Afo]^ 
^7} ^7fl^H, 2^ spg-oj cfs 1- oj^-o] ^ Zll-CAHf-)^ ^g- 

^ *ll^?>; *>M- SE^ tf-E- # ^-sj-S f!r ZLf-(B^il-) 

#^5)^, ^(3)^1^ ^7]- <y^5)Jl Anl-^ #47> ^>(2)^- 

^>(3) ^H^r #*K2)5L AZLf-o] ^nj. ^f(3) S ^SlJL, tiVrfl^AS 

^ ^7> *K3r£H, ^Kl)^- #*K2) Afoisf, ^7>>(3)sq- ^(4) a}o|^ b 

^f- SExr A ^ BZLf-^ ^-5)-7l- ^^^m, 3v*KD^ ^>(2) Afo-|S|- ( ^>( 3 )^- 

#*}(4) A>oi^ ^-Alcfl a ^ Bnl-s) 5.^ ^-3f7|- ^>oo], #*Kl)«2J- ^>(2) 

^H^h ^>(3)^- ^>(4) Afoi^i^ jg-3^-7> # # ^>i4^ *H.E 

^(1)^1^1 ^K2) .3:*K3)°]H ^>(4)^ «j-^S.^> #s}-7} 

3£ 5 

62-3 


1020000046825 2001/1/2 
cf#y_U>^^)^^ ; ^-g-eflolEi, ^^^71, sJ-^^^E^, 4^^^^- 


62-4 


1020000046825 2001/1/2 

4^*} ^SHil^ ^^S. ^^7] {4-port wavelength selective router and add/drop 
module} 

S. l£r #2fl %^^]^\ ^ °fl*l51, 

51 6-8: £1 5# ol-g-tb 4^^> *H ^H^l, 

51 8, £ 9, 51 lO^r 51 7^ H ^A^fe £ 

x,y,z -S-^BSL, 

51 11, 51 12, 51 13£r 51 7^ 2<^1 ^V^fe ^^SL ^ ^ 

x,y,z U^^M ^5L, 

51 14^ 51 7^ 3^1 0 J^fe y u o v ^H ^5L, 

£ 15 ^ £ 7 ^ ^> 4 ofl og^s]^ ^l^^S.* y "o^H #31 51, 


62-5 


1020000046825 2001/1/' 

£ 20 tfl^l £ 22^ ^o]l 4^. %%3_ ^^ 7 ]o) q.^. ^ A ] £ -if-^JE, 

£ 23 tfl*] S. 26-^ ^-^o]l tcfs ^^7]^ o^e^ oflA]i£ t 

4pr : ^^7l 10 : ^-fi- 

12 : W 14 : AR 

16a, 16b : ^ BA : ##^7l 

BC1,BC2,BC3,BC4 : ^^7} Cir,Cirl : % *)^We] 

D : Fill, Fi 12 : #^£] 

FR1.FR2 : «l7}-<^# 33*1- M : 

Re : 4^1 # RR1.RR2 : 7}^^% 

RX : ^Hl7l Sw : 

Tr : TX : <£4l7l 

62-6 


1020000046825 

WF : s^Hd^ *m WF1,WF2,WF3 : ^ 
WSC.WSC1 : *HHd^ ^7) ig 0 l,Iso2 : 


2001/1/2 


<30> 


<31> 


<32> 


<33> 


<34> 


- ^ B ^^^s *d^Rr 7)#o) oi^cf. 

1.5 *<&2* Wis ^ W*»-aoi 

^ ^ ^ ^ *^ MM* 3. 


62-7 


<35> 


<36> 


1020000046825 

2001/1/2 

^ A **** WHa ^ ^ (Tr)2) . MJt 

* *)MolEKCir)7]- ^-fi-(lO) ^oflfe ^ 7K BA)7f 

4** ***Rr iJM*, rfl^^J- ^ ^ ^ flonj, 5: 

2^ *o, ^ « ^ ^ MM ^ 


<37> 


°14. 

<38> ^ ^ ,J^ fe ^ ^ ^ 


<39> 


<40> 
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1020000046825 

2001/1/2 


<41> 


<42> 


<43> 


<44> 


tf(Re)3 ^s)*! ^ ^ 7] ^^ l7l7jl 

l.M-4. 

is g-ej*H ^.f-(drop)*M4 ofl^ (add)8fl o> ^4 

" 7flfi] # ^|^eilo]EKCir)^ Aj.-g.sj.5g4. 


<46> 


<47> 


<48> 
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1020000046825 

2001/1/2 


<49> 


^MHH ^o.S ^flfife W ^ ^ * ^^^lolE^Cir)^] o\f% o. 

(D)S zj- Bj-^s £-5^4. 

<so> AJJ ^ ^4^7l(D)^ ^ W€ 2 x 2 

*^*1(S*)4) * ^ Ef^ 4 #^Hr ^ 4^*7] 

(M)^ SJ^WS. ^t^cf. 

2 x 2 ^3*l(Sw)» ^ 4^7l(M)S] <g l^is. #^4. 

<53> 0)4 £0] - 7fl ^ 3. ^ M ol^(c ir )4 fctftg: ^o, A^fe O^o] 

°fl^/-# ^ff o]^ H A ^ fe o«h/-# 

£ 46, ^oj 44 ^ 0)] ^ /JB# fflol 

tftf* 4$ A oio] 4^ ^^-(10)4 ^44 tj^ t U>» 4*)]*}- - 01^ ^ 

44 4&4. 


<54> 
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1020000046825 

2001/1/2 

eJ«V7li4 ^ ^ Ms ^^71 g o^tf w ^ ofl^/^ 


<57> 


<58> 


<59> 


ZL#(o)^ A^)^ A=LW4t m ^ m ^ 

^o) ^ o]^ ^ ^ ^ Hjt^M Bllf-)^ W -o] ^ 

(1,2,3,4)7]- ^i, o]ofl trj-e]. 71-^t!- #*]-^ £ ^ 67fl 

((1,2),(2,3),(3,4),(1 > 3),(2,4),(1,4))S^ <=>1# <&*Kl)^ £*K2), ^>(2)^ ^ 
(3), ^(3)4 **K4)*| AHoflfe. ^ ^ ^ >(1) ^. ^ 
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1020000046825 

2001/1/2 

*K3). #*K2)^ ^(4), <fr*Kl)4 £*]-(4)£] tf*]-^ ^ojofl^ ^-4^ ^^s_ 7} £ 

<60> a= 3m ^HS-((i f2 ) f (2,3),(3,4)) at«- A H oflfe aj^^ ^ mjL> 

37flo] ^XH8-((i t 3),(2,4),(l,4)) Stf a>o H ^ o2^ S7 ]. o^cf. 

WB ^ ^*te#,Bnf-)3 Wl-ol og^^slji ^>(3)oflfe #*>(2H] 

<62> olnfl ^( 2 )i|. ^(3)0,1 <$n/4tmi^ W H*(AH#,BH#)* £^Rr ^ 

<63> a} 7HH W(2 )s ^SJfe A^c)^ 7 >^^, B 

<64> m, ^(2)4 #*}(3) A>oHfe «*>(2)3. «^ AZU-^ W(3) S # 

^W^Sfe ^CCjtV #3K£ ^ gjcf. 

<65> M, ^>(1)^ ^>(2), ^K3)Sf #*>(4) A>olofl^ Bzif . £ - A ^ Bzif .^ 

W7f ^IWW, ^> (1)S J. W(2) A>ol 4 ^ >(3)2] . ^ >(4) A>oH] a 


<66> 


<67> 


^, ¥ 3*K(1,2),(3.4)) 4»H aV-A] Bzif-o] ^nj- ^34. 

fc*Kl)4 ^(2), fc*K3)^ tf*K4) o^tfos ^ 47> 

^Kl)sf #*>(2) a>o]^ ^(3)4 ^ K4> A>oH ^ AH ^^o^. ^-4 7) . 
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<68> ^, Qo]£. § ^ T^KlHH ^>(2)5. ^ ^>(3)ofl^ ^>(4)S] 

<69> ofl-g. ^o] y ^}(i)o)|^ ^>(2)S £E #*K3HH #*K4)^ «J-^=o.5.^ 

A ^^^4, ^K3)s|- ^>(4) Afolofl ^ 7 y^}# &xHl)<% 

#*K2) a>°H*t #*}(1HH ^>(2)S^> W ^o) 7>^>ji, ^>(l)Sf ^>(2) 
*H°fl W ^o) 7>^]-^ ^>(3)4 ^f(4) AH<fl3r #*K3HH ^>(4) 

<70> ^ ^ #*Kl,2,3,4)5L <Q*m^ 141^ ^ ^ K i >2 , 3,4)5. 

^i^*! &tt4. 

<71> ^-71 if-^ ^fe ^ 7>^^ ^^§71^ £f f^S}. ^^-^o] S 

l°fl 444 &4. 

<72> S H ^ ^7].-^ 87B01J1, o}7HH ¥ #4 A>o]oH ^ ^ ^- 

<73> 
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<7 3>1020000046825 
IS. 1] 


2001/1/2 
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<74> 


^ 54- 


<75> 


<76> 


<77> 


5. H ^il^m %s\r ^iNH^ ^SKr ^^7)^ zj- #*Kl, 2,3,4) Afo] 

a. l^ i«i a.^# *J-*UHS, #*KiHH ^>(2)s^ bzii-^ ^71- ^^£)j7, 

5 1^ 8«1 #3]iL*t, ^(D^Ai fc*K2)SLfc Bnf-^ ^ 7 > 

A4 B^ll-^ #B}-7> uL, #*K4)<*H ^>(3)Sfe A^f BUf-^ ^-^7> 

^, 3*KD^ #*K4)» S^Kn ^a>(2)^- #4(3H zj-zj- tf^oj-L ^*Rr ^ 
^ ^ &Ji, ^K3HH ^H2)S. ^ 5^ tf-E- W afA ^}(2)ofl 

62-14 


1020000046825 2(m/1/2 

x i #4(3)5. ^ ^34. 

< 7 8> #7] #4(1,2,3,4)1: A>o]S] ^-4 ^^jo] ^5)^ ^o] ^ S| ^ 

o)l tt^ cf€- ^'AS <y*)j 44(2)4 #4(3)3] ^JjLOfl ggg ^ o.q. ^] 

*\ ##44 ^ griefs 4^ ti}Af 7 |- ^^^4. 
<79> £7f i 4€- ^^7l(4pr)^ «■ ^4<« 3M4. 

<80> aj- 7 } ^^7]fe o]^ ^(Birefringence Crystal )•§• #%$.$ 7 ) 

(BC1,BC2,BC3,BC4), 7 r <*## s\ #4(RR1,RR2) , tf^o) *)7}*\#% 3J#4(FR1,FR2), 

<8i> ^^s]7l(BCl,BC4)^ 4 #4(1,2,3,4)1- ^-sfl <y§}£)^ ojsj<q 7> 

4, z ^alfc 7>^1 ^7)]^ ^-41- ^sR^ -cfol 

4. 


<82> 


<83> 


<84> 


^^H]7l(BC2,BC3)^ <34^ #43 44 x ^2fl4 

°? *3 #4^ <34€ £33 ^7}# ^Sfe Jgvgs ^ -^o)cf. 

- > ^^r#£- x^r ifj-^ofl jgtg^. 7 ^ W(olW) ^ x ^ 

A]7l^ ## tfj-^ofl 343. 7M #2K^#4)fe x 

#4*m4. 

#71 4<3## 4#4(RR1,RR2)^ »J-^o] 4^ tiVtflo] - 7l) o] 

(PAR(Positive Angle Rotator ),NAR(Negative Angle Rotator))4 ^gsjfe- d], 

^7fl5] 7f^^^- 5j3i4(RRl,RR2)^ vfr^o] ^rflo]4 # 
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3. ^(orthogonal )^ J§*9*)->fl ^fls} 3^3. sg^g- 

<86> #7] sHKd^l ^bKWF)^ 37fl^ ^1=KWF1,WF2,WF3)S] ^o.^. e)l , x ^ 

#^5. 2|#iEH ^*1*V ^(WFl)^ #*KD4H ^>(2)S. ^-4^ 5j-## ^ 

f^^EH $1*1 $ ^Bi(WF2)^ ^>(2)<^1>H #*}(3)5., zl^jl S^KHl 
€B](WF3)fe 3r*>(3W>H #*K4)5. ^Hfl^j-cf. 

<87> £ 8 ifl^l £ 10^: ^KDoH^I *1^3L £ Zj-Zf x>y>z «j- 

*J=°1H >S-Bfl» M-EfMJ ^AS, ^KDS. <a*>€ ^3 %^ ^ 

# ^-s] 71 (BCD* ^-:3WM y-z Jg£-*HH ^44 ^j^s. £-eJ^ 33^- 

# 7>*i zj-zj- 7>^£# ^^4(PRD# ^lM-^i +45° , -45° 3#*H ^ ^ 

°fl ^^Ml 51 Jl, ^^E)7l(BC2)# ^#4^ ^SKH-S. ^ ^S7> 

<89> - ^^El7l(BC2,BC3) a>o]^ ^e|(WF1)# ^i+Tfl sU, #7l ^Ei(WFl) 

» ^4tr ^sRr €W^7l(BC3)» ^#4^ ^, 7}<*j^ S]^7->(RR2)2l- wj 

3#*KFR2)# 

<90> OH - ^jg. 7W7)1 3^ ^^«e) 7 l( BC4)1 . jg.^ 

¥ f^7} ^>(2)S. ^i^^cf. 
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<91> 


<93> 


^^tb £ 11 ifl*] 5. 13£r £4(2HH <g4?l #47}- ^1^^ #33.4 

44" x,y,z HfeJ-g. #e}|# 44^ Aj- 7 j C^KlHH OjA>*V ^ 

4-4 €b}sL 147} ^^e)7l(BC4) ; a] 7^59^- s)*14(FR2), 7>^^^- 

4€4(RR2)S sj^MHl, 7}^% ^^7>>(RR2)1- ^4*V f^fi] x ^ 

<92> Aj- 7 ] ®%^ 7 )(BC3)*\}*] x ^ «oH^S. -f ^E](WF2)1- ^lM-Tfl € 

€4(WF2)» #4«- ^3=. i}a] ^^^7l(BC2)^l^ x ^ #^ 

a l7>^^^- Sl^KFRl)^ 7>^# 4#4(RR1)« A^ ajzj-ol 

7}*}7\} ^«i^0 ^^^7l(BCl)^l^ ^"44 #4(3)5. #^4. 

^H3)1 <g>M-£ #4i!r y-z^# #°IH #4(1)°]1 o]a)-£ ^-sj-^ 

"fl^l ^4(WF3)# -§-4*M #4(4)S #^44. 

#4(4H <^a>^ ^-4^ ^1^^) ^^^7l(BC3) 44 ^ y-z^ ^(2) 
°^HS #44 *«J^ ^#^i« ^44*!: 5L 15^1 q-Efvfl 4^ £ 0] o jA> 

€ #4 3*171- 4=4 nfl^-ofl ^W^7l(BC3)oll^ ^44 ^^tf. 

<96> Aj- 7 i ^aH^a-} /fl 7 fl4 ^4(WF1,WF2,WF3)7> 4^-AjHn ^(WF)^ 4 

4(1,2,3,4) A>o]6j| #44 A]^^ a^^g. ^ £)J1> ^ ^ 

(WFi,WF2,WF3)^ ^ #4* 4°H) sltf* 4^4 #4^r #44714^ 
#4444 4314^4. 


<94> 


<95> 
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<97> S. 16, £ 17£ #*KD4 ^>(2)S «3a>^ %j% 7 } spg-AjEJi ^(WFHl 3*f| «]: 
3* *l^iiL4 ^^h)]# x ^ «j-^oflAi SJJLsLAi, #*KlW 

S ^^^7l(BC2)# ^^l^ al7>«^^- ^^>(FRl)5f 7}^^% 

(RRl)l- 90°Cf€- ^^Hfll- 7}7lJl ^J«i^ 3g#^7| 

(BCDS. ^Af^t)-. 
<98> ttj-sq-^i £ ^^1 ¥ ^471- *<H*| ^^cf. 

<99> ^(2)^1 ^A>5)ol sH<Hd^ ^E-I(WF)^ ^Ei(WF2)ofl #A}.£)^ ^Jg: 

Aflifl* ^£-H]7l(BC3)# #4*M*Jr, 7>^ 5)^KRR2)^ 
wl7>^ 3#*KFR2)# SM}^ 90° ^^Bfl» 7Ma ifl^aj 

<100> icj-^Ai £ 17^^ if ^-47]- i^Cf. 

<101> ^>(3)ofl «a^«H ^ofl^ W£ ^KD^l SJA>^ ^-4^ ^-^^ ^ 

<102> £ ^.tgofl x^s ^^7l(4 P r)o1lA^ 4^-AjEfl ^E-l(WF)<HlAi ^^. 7 > 

tiVAfs)c^iE o^^. ^Kl, 2,3, 4)551 ^^-5- ^^A>7> §7fl^l g^cf. 

<ios> ij^gq «iH(WF)« ^*Rr lBi(WFl,WF2,WF3)^ ^ ^oj^r W « 

37l(BC2,BC3)^ z^r 4*n a^fe ^o.^ ^KlHH ^>( 2 )a ^ 

+z«r »^SLsL, ^K2)oflAi #*K3)sL ^s)^ #4^ 
(WF2)» -z^ ^fAS, 3;*K3)4H ^>( 4 )S ^di^fe #4^ ^B](WF3)« +z^ ^ 
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-f^Rr 3], #7) ^«l*i|4 MM^ £-^7l(BC2,BC3)^ z ^ « 0 V^o] ^0)7} 3 
sfl^l^ x^r ^ ^°l^r °lsl3r ^ &3E.^- 

<104> £ igx$6\) nf^ 4^Hfl 3£E-KWF)fe 4°^ y o v ^^-S ^ 4, 

<ios> £ 18^ ^Hifl «^ ^^ofl A]~g-^ + *3>g7K4pr)# ^P- 

* 4]^- i^M- ^ ^-i- °l-8-*H *r SZfe ^(Comb) ^4^13) ^ 

(WF1)4 €4(WF3)^r #4 -f-4 ^Ei(WF2)^ oj^Bj. jg.3j.tj) 

^ tiH^m ^1^: ^4 y>4 ^ 7 )cq 1/2^ ol^s)o] 01 cf. 

<M ^3SLS. 01 *D #4^ ^7l(4pr)4 ojisj^ ^J-^JE #^ 

3*1 5. 16, £ 17<>IH4 ^-ol 

<107> S. 18^1 ^ofl 4^ #4(1,2,3,4) 4°14 #4 ^Jf.^ a 14 1«1 S-^4 ^ 
lltNl, ^^(WF1,WF2,WF3)» Ml 4^ 4 *\)7]^-°.S.M\ 4^ #4 ^^.a. ^ ^ 
S-MH ^°1 7Hr44. 
<108> ofl§ ^O] ^E|(WF1)» 4-§-*}4 #47> #4(lH4 #4(2)3. ^i^- 

5)5-3. 5. 15] 4«i 5.1-4 #4 #51, ^Bi(WF3)l- 4-§-44 ^o^ 

14 6*1 £.1-4 #4 #iHH3 o. ^.-cj. 

<109> ^ ^ofl Af-g- 7 >^*V ^^7l(4pr)^ #44 
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^Ei(WFl,WF2,WF3)# Ml^h^*! ^-^o] 7]-^§|-cf. 
<no> h 19^ ^ -fr^) 3.^% €3» S 1^ l«i £ff ofls^ «]- 

^"(12)^ AR ^(14)^: cf^- x^r #^-5. 3^-g-*H ^Kfl^C^f- 

cfs^ -fr^l 51^(163, 16b)-i: W. 
<m> oj ;§ ^uf^ wvn]-(i2) $H 3 7fl^ ^EKWF1,WF2,WF3)7} ^ ^ cfl , z}- 

^B](WF1,WF2,WF3)1- *g£S ^1^>^ ^^fr 

<112> # 7 ]o] o.^^|l trt-n}- z^^g. -f-jzf£]^] ^ sj-^-o) ^Bfl^ O.^ ti>A>^]-J7 ti> 

^ f4t^ ^l^C-fl ^E^-i-ofl o}^ ti>A>S]^ ^-3}-^ £ 16, £ 17^1] 

<ii3> S 7 o\ >a*H*r #%o\) 4^ # ^^-eflolE^ <^1(USA patent number. 

5.204.711HH ^ A>-g-£]^ o)«J-^ o. z ^ 13.^:6.5. - 7fl <jj 

^-el7](BC2,BC3)S ^ejtV ^, ^ A}ojofl spj-^a} ^E^(WF)# #<^H 

<114> <|J«H°] 4#7>r % *H"3HbHH cf^ofl oj^S)^ o]r£s$ oj-g- 

^ 7>^^ S\^}9\- til7>^^^- 3^*}^ 7j^-O.JL ^ 

^TT 3^*11 ol-g-^- ^%^-5]7lS ^5)^ ^S. 

^ t^, Hl7>^^^" S^*}^ ^0.3. ^sj^- ^f-«i*fl $ 

# °1 °l-g-* ^-el/Tj^- 7^ Cf-E 

<115> ^-71 ^-7fl^ S-Sl/^ *H-2} ^5- ifliHsRr 
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^-7fl S] ^4-1- Sj-q-o] ^-sj-s. ^^t}. 

<116> #7} ^7flS] ^S. ^A}^ %^<q ^^Eflfi^ ^Sj- ^ofl tq-ej. #2}- 

<118> Ola]^ ^£0] ^- ^31^^ 5]^ ^ AHofl ^ 

^ ^^3. Af-g-sq^ ^-§- ^l^ y o v ^°fl ^ 271] S. ^-e]*}- ^ 4^^ 

€EKWF)# tf^r^ H 7^ ^^7l(4pr)» ^ $\±= %°}^. 

<119> # 7 ] A *NUHS, ^7} % #*fl4 ¥ ^*fl ^ &?)/^ ^l&O. 

A)~g-5q^ ^ <=>l^-5}-^ ^)3-<H= (walk-off) a^s. Jg^ul 

4^ *1*§1HM- ^^H, ^"71 ^5. ^ ^&SLS- A>-g-£l^ oj*g-^ ^^o) Ol^o] 

^3 #«§4 ttfl^SI^, #7] ^A>^ ^ aj-^j 

44 Wfl^l^ 7 r ^# 3? H]7l-^^^- ^^>S. ^£}<H 7><^# S^Hr s)^ 

<i2o> SE*V #71 4^Mi^ ^(WF)^ Aj-7] 33. £3 ^r<=HH°] o]>y-^ ^a.-<^«j- 

<121> «v^o)] 4^ ^ S ^^7l(4pr)fe #2fl4 4i4#^- ^t^H ^£ 

31, £ 20£r ^2fl4 3^} # #|^5lHEKCir)4 4*<Ki^ ^^-7l(WSC,(Wavelenth 
Selective Combiner))!- ^fj-s}^ -*U|ofl-j§. 44\fl4. 
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<122> a *}l)-o| oj^( a ) f #^( C ), <y/#^ ^Hb)» 7>^1 is}^ # *) ^nfl o} b\ (Cir) 

4, ¥71)4 <a^/#3 #4(d,f)4 *}44 ^ <a/#^ #4(e)«- 7>^1 zj}44 4#^ 

<123> zi ^71 % ^^^ojBKCir)^ #4(a)^r #4(lH , #71 % 

°}*\(Cir)2) <y/#^ #4(b)^r #4(2H1, #71 % #lt-5lHEKCir)^ #3#4(c)^r 

#7] ^^-7l(WSC)Sl tb ^/#3 #4(d)«fl, #7) 4^^ ^7l(WSC)^ W 

^/#^ ^7>(e)^ #4(3H] <&^.£\JL, ^71 4^^ ^^-7l(WSC)^l <S3/# 
^ #4(0^ #4(4H ^SH, oJ^SLS. ^WRr #44 4^^>« <*Ml*Kn. % 
44 ^:^/^t# *3tb4. 
<124> # 7 )4 ^-fofl 4 #4(1,2,3,4) A}o]o} ^ ^Tg- ^ o_ ^ ^ 5^ ^=5}. 

<125> % ^l"5l]olE.i(Cir)^ ^^^>( a )5. #4^r ^/#^ #4(b)5. # 

^sU, °U/#^ #4(b)s #4^ #3 #4(c)s ^ l-H 

<126> ^-7] Spg-^ ^^-7l(WSC)5.^ ^7fl4 *tm/^ #4(d,f)4 *>44 ^/# 

^ #4(e)-I- 7^ 4# 4^471 (Wavelength Division Multiplexer)^ sj-^^fl £-&]/ 
^^-7l(Wavelenth interleaved ^7}x)<>\ ^ff-7} £ 2l£r 4# 4#Sj-7l 

4 ^4-^1 Si^i #4 ^ ^HH4. 
<i27> # 7 ] ^ oi/#3 ^>( e )4 ^ °^/#3 #4(d) 4°H ^ s}-# tfl<*)4 ^ 
^U^S ^4^, <3/#^ #4(e)4 4€- *V ^^/#^ #4(f) 4°H 
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tt ol» cf# ^ tfi^4 W^tSlS. ^£4. 

<128> a ^-71 4# cH^l^r ^7fl4 <y^/#^ #4(d,f)S *\3. 4^" Sj-^V 

^S. 4€- 4^ #4^-g- o^/^ #4(d,f)5. ^-el^Vcf. 

<129> £ 22fe 4# Htfl ^/^^-7l^ ^^-ofl flo^ #4 ^ ^ o. S) ^ oj/^ 

3 #*}(e)4 ^/#^ #*Kd) ^-4 tfl^o} ^ 7 ] # ^ ^s)^, ^ 

^ <Q/$n #*Ke)^ *V <^/#3 #*>(f) ^4 tfl^S. ^7l» £ 

<130> ^ # 7 ) 4# SLtf &Z\/^7}±r ^7fl4 ^^/#^ #*Kd,f)S ^^^S]^ 4 

€■ 4^ <?l^tb ^ «y/#^ #4(e)sL ^^>714 ( ^ <£/#3 

#4(e)S «a^s)^- 4#°1 91% & f4l£ imfe ^ nf^l fs|-s ^p-g-a} 

^ 7 fl<3] «y^/#^ #4(d,f)5 3-e)^4. 

<131> 51 20^1 % ^^}o]B\(Cir)^ *>4^ sj-^Hd^} ^^7l(WSCl)^- ^7fl4 ^-^^4 
(Isol,Iso2)Jl3. tfl^H £ #3^- ^ ?1 (4pr)» ^ $J4. 

<132> a £ ^7l(4pr)£- "7fl4 ^^/#^ #*K(d,f),(d'f'))4 ^>M-^ 

^■f- ^/#^ #*}(e,e'M- 7M ^7)14 4^Kd^ ^^-7l(WSC,WSCl)4, 
(g.g'), #^ #*Kh,h')# 7>^I ^-7fl4 #^^^r(Isol,Iso2)^S. ^^4. 

<133> ZL <^^^- ^-71 #^4(IS02)^ ^ ^4(g*)^ #*>(lHl, ##% V #(Iso2)5] 

#^ #*Kh*)^ 43Mi^ ^^-7l(WSCl)^ ^ <y^/#^ ^(f)i ^-71 4^^ £ 
^-7l(WSCl)^ ^--f- <g/#s? ^>(e')fe ^}(2H, #7l 4^^ ^^-7l(WSCl)^ 4s 
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#3 ^>(h)fe 3-€- ^^-71(WSC)^ s>M-^ °J3/#3 #*Kd)4l, ^-71 spSHd 

4^-7l(WSC)Sl ^ «a/#^ #*Ke)fe ^K3)ofl ^sU, #7l 4*<Kd^ 
(WSC)3 tf€- °J3/#^ #*KO*r #*K4H1 ^^H, ^U-^S. £*gsRr #4^1 4 

<134> ol 7^ ^Kl.2,3,4) ^ ^ ^£ 5. 1^ 2«i 2.1:21- £4. 

<135> s. 234H ^*fl *^#Uso2)3 3*11- #7l sp8"id^! ^^-7l(WSC)^ tl" 

#^ ^V(f)^ #*}(4) a>°H #<g*H a- rfs ^jo}H n}^ ^^7l 

(4pr)» £ 24oflAi ^ 5d^. 

< 136 > ^ ^3 <a^/#3 ^K(d,f),(d , f))^ °^/*^ ^He,e')f 7} 

^1 Jf. 7 fl£) 2^*1 4^-71 (WSC.WSCl)^- *H+3 *a^(g,g'), ^>(h,h')# 7>^1 ^ 

7fl^ ^W(Isol,Iso2)^S. ^33, ^ 33* ^^7KWSC1)^ <9 

^ /# ^ c^}(f)^ ^KDofl, ^-71 sHHdi» ^7l(WSCl)3 ^ <a/#^ ^Ke')fe 
#*}(2)°1], ^71 s^Hd^ ^^-7l(WSCD3 °d^/#^ #*Kd'Hr ##^(Isol)3 
3 #*KgH, ^71 ##^(Isol)3 fc*Kh)fc 3W4d^ ^7l(WSC)3 «a 

^ /# ^ c^KdH, -S-71 spS^ 4^-7l(WSC)Sl ^ <g/#3 #*>(e)^r ^7>K3)^, 
#7l ^7l(WSC)3 °^/#^ #*Kf)*r #^&(Iso2)3 <^ ^ 

(g'H 343:a. ^"71 ^W(lso2)^-M ^(h')fe #*>(4H £43 <H, tflMfr 

<137> ol z}- ^Kl, 2,3,4) #4 ^ 3. 13 3«i 2.1-31. £t}. 
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<138> £ s^bh ^^ 7 ] (WSC)4 ^^(I S ol ( I S o2)# *^ % ^Efl 

7l(4pr)# ^^1- ^ ^nf. 
<139> ¥7flj q og^ /# ^ ^Kd',f')5f ^ og /# ^ ^ (e .)» 7^ 

^l-^o]E-](Cirl)S. ^^cf. 
<140> n ^v 7 ) ^^jCWSCl)^ <S«|/M tf*Kf')tr fc*KlW, 

71 aps-ati 1^-71(WSC1)^ <y/#^ fc*Ke')fe fc*K2)4|, #7] 
aWCWSCD^ v^ml 33 M ^Kd')^ * *IM«WCirl)S] ^ ^Ka'H, * 
7) * ^l^eflolEKCirl)^ og /# ^ ^>(b')fe ^K3)oll ^SjJl, ^ # 
*l«HEi(Cirl)S) #3 ^(c')fe #*}(4H ^^H, tflhSvSjL 

<141> o] A ^Kl.2,3,4) ^ ^ K ^ ^ £M ^ 

< 142 > £ 23, £ 24, 51 25^ 4^i3J «7l(WSC,WSCl)fe 2. 20^ s^-aq 

(WSC)*^ 4^717^- JTtfl &^/^7)o)x}. 

<i«> £ 20^ 3^7|(WSC)* t}^ # ^^^)o]EKCirl)^ % m 

(Fill,Fil2)S. tfl^^H S. 26°1] J±o] Hj-^j. ^-o] ^ 2 ^ ^Al^ofl 4s ^ 

3. ^^7l(4pr)l- ^ &tj.. 

°^(a,a'), M(cc') #*Kb,b')» 7}& ^-7^ % 443.3 

•lEKCir.Cirl)^, S}^ og^ fc*Kj,j')^ fc*Kk,k')* 7}*] 3. ^tfl^4 


<144> 
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<145> n % £4(a)^r #4UH1, -8-71 * *)^3MEi 

(Cir)4 #4(e)fe #4(2H, #4 # *|^3HEi(Cir)4 #^ #4(c)^r ^ 

Ei(Fill)^ #4(jH, #4 %€&l(Fill)4 #e] #4(k)^r 4€- # 

(Cirl)4 #4(a'H, #7) # *|f-iilME|(Cirl)4 ^/#^ #4(b')£r #4(3 W , 

#7) % ^t-^)olBl(Cirl)^ #^ #4(c')^r 4€- ^gEi(Fil2)4 #4(j'H <£ 

^ol, #4 #^4(Fil2)4 #3 #4(k')^r ^(4)^) ^s]^, <$^og 
^ #44 4f^4# ^14^ #4^ ^-S]/^^ ^tVcf. 

<146> o] % + zj- #4(1,2,3,4) A>o]o^ ^ ^ K ^ ^-32}- ^tf. 

<i47> ^- 7l ^E|(Fill,Fil2)fe ^HH^ ^Jlfe 1-44 ^ji 444 4<34 ^-aij: 
^ 4#4fe tfl^-f-4 ^4444, ^44^4 ^cfl^o] <a^^7ls jg^cfl 

<34 4#4<34 4^ ^44 uvn>^ cf§ ^(comb) ^4^.4, £ 214 £ 22*11 JeL<?1 

^4 JH34 ^44. 

<148> ^- 7l ^Bl(Fill,Fil2)^- ® #^44 -g-44^ ^ 4#4 < 3<>1 rfs. #^4 ^ 

#4<* ^ -§-4^4 <a^l^4. 

<149> £ 27^ # *^<fl 4^- -a^7l(4pr)* tffj-tf *^#^H 4-§-4^ ^ 

^■7l(BA)4 ^#341 4^#4# 4*0*1-4 4*v ^4 ^ <^ 1# 

^©.s., #33. ^^7i(4 P r)4 #4(1)4 #4(4)# «^^?b4; 

<i50> av^o,] 4 s 3.3 s ^^7l(4pr)^ ^jM^HH 44 #4(2H)4 

(3)S^ 4^H4 4^Rr Zlf-(CZLf-)ol #Tgs\jL y ^4( 3 )ofl4 #7.} 
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(4,1)« ^ ^K2)S^ -f^4M *H8*Rr ZLf-(DZLl-)o] ^-s}.n> ^^q. 

<i5i> h^ji #4(2H SJ^^Ife <H^«r #4^ #4(1)4 #4(4)» 7j*j #4(3)41 3 
W4 -£*H, #4(3)4] <$n& 6]Tt\# #4(4)4 #4(D# 4*14 

#4(2)S. ^S^l ^4. 

<152> ^^O.JjL ^1^5]^ #4^°1 #^(10)4 ^oflAi tiVA>S)D]Bf£ 

%^7}(BA)o) ^^6\) A]~g-s} *i^7l(4pr)4l ^Sfl cf^a>A>7]- <3*H£4. 

<153> 4^ av^] ^ >a^7l(4pr)» ^#7](BA) 

4 f"*H 4"§-«" 4^4# Jl43^S ^ fltj.. 

<154> £ 28£ tf*34| 4^ ^Jg. ^^ 7l(4pr)# oj-g-^ ^ W ^AlJrS} ofl^/^ 

1- ^-2.^, #4(4)4 #4(1)41 ##*£ #€^8-*]41 <^«v^ 

4H=/J=f- S.#^ 33 ^j.^ #3 <g^^ -f*4H 5}-^_OjL ^*Hr # 

4» 4U=/:EL#^ ^ 

<155> ^ ^( 4 )6( ^cf^5)-7l(D)^ 013 #41- a^ja #4(1)41 nf^7)(M)2l # 

^ CJ-^ o^H <*4#4(D)7l£l #3 cf^7l(M)^ 3^ #;*} AH 4| 2 X 

2 ^^^l(Sw)# 9i^*}s), ^fl*l(Sw)4 4^ ¥ #441 44 ^7l(RX)sf ^a]71 
(TX)# ^^*>^, 4#°] ai^s. cf.§H4 oflc^. ^ 014 

<156> ol ^^ofl£ -g^7l(4pr)^ 4 #4(1,2,3,4) a>o]2] #4 ^ ^ofl o] 

<157> 4^ HVrgofl 4^. ^^7l(4pr)# <>J.g.*H 4##4« S^lgX] 

B ^^- S *»<8*Hr #4 # #4(3)4) #4( 2 )S #4» 44^ <*» 
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<158> # 7] q % m o] ^ H 4i37l(4pr)* ^3-^ tM^S -<MMH ^ 

<*i -f^^ *4*Hr CZLl-S] f-oZ^j-fe 7^2]- -O^o^ ^0. S ^fcSJfe DZ1 

<159> a o] « ^ S ^^7l(4pr)» o^tfH ^ ^^^1^ o. 

C=L ^ ^*o. S *J*8*Kr DUf^ ^ # ^Ajofl 

<ieo> o HH h «^ soi * **on 4^ 4^ «m 

^ *-8-fr* *«fl ^dt^ 4^«<H 39-3*41 a>^- € - ^ 

$<L3., %^°) ^ofl ^fl^olo) ^ t^Uf* - ^ o^^o_ 

*MI «■ stf o>q^ a] ^^g- 7lcfl^ ^ safe a ^ 7> ^ 4 
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1] 

4fc*Kl,2.3.4)£ ^4<H 37fl4 #4^((1,2),(2,3),(3,4)) 4°H ^ 

fS7 ^ 44 2^ 4#°i 4- § oi^-o] ^ s ^ € ^ ^(a^^ ^ 

43- 01* 44 5- 4 ^.o] 4^ § ^3 ^ ^ nf(Bnf) 

#*1" (2H^r AZLf-3 #47]- <a^5)jl #47f #^44, 

#*K3H^r BHf-4 #471- <tms\3_ AZLf-o] #47]- #^44, 

#*!- (2)4 #4(3) 4<>H1^ #4(2)^ 333 #4^ ^4(3)5. 4^4 

^, MWAs^r 4^1^ #471- 4#44, 

#*KD4 #*K2) 4°14, #4(3)4 #4(4) 4°1tt b=l j? a - A ^ B :zf-4 £ 
^ *^7> 4^4*1#, #4(1)4 #4(2) 4014, #4(3)4 #*K4) 44*=- ^l aH1 A 
^ B^if-4 ^47> 4^4*1 

#*V (D4 #4(2) AHSf, #4(3)4 #*K4) 4°Hl^r oj:^ W7f 
#, * * q°)5. 44^ #4(iH14 #4(2) afe #4(3)^4 #4(4)4 #^0^4 

4 #*Ki,2,3 ( 4Hl 333 #4^ 2 7fl #4^- 4^44 ^ 30- 

-^-^ 4#4 44^ 4^ -i44. 
2] 
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(2HH #*K3)^r AZLf-o) #s}-7> ^i^JI, 

3] 

(2WH ^K3)S^ A^-f-fi] #s}-7> 

4] 

#*K4HH ^>(3)^^ B^Lf-^ ^-s}-7> ^sH, 
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5] 

6] 

H 5U°H, 

UHH ^>(2)S^ BZLf-iS} ^-47> ^^£J37 t 

7] 

3^8- l°fl 5U°H, 

(l)ofl^ ^K2)S^ BZLf-a) #3f-7> xlg-S] j7 ; 
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#4(2HH #4(3)^ 147} 
#4(3)4H #4(4)^ A4 BZLf-Sl #s|-7} 

M-^^l #4« 4°H)lfr #47} ^^-5)^1 ^lO £ f;}^ 4^]. 2)-#A|eU ^ 

8] 

#4 UWM #4(2)S^r B^fS] #47} ^5)JL, 
#4(2)01] A) #4(l)S^r BZL#^ #47)- Jl, 

#4 (2HH #4(3)^b Anf-^ #s|-7l- ^i^-slJl, 
#4(3HH #4(4)3.^ A4 BZL#a| #47]- ^^H, 

4*1*1 #41: 4°Hlfe #47> ^^sl^l f^jo S ^ 4^-4 4#^H« ^ 

9] 

H Si<H4, 

#4 (iH-*i #4(2)5.^ #471- 3 ^3 -a, 

#4(2HH #4(3)^b azl!-^ #47} ^sU, 

#4 (3H4 #4(4)5.^ A4 Bnf-^l #47} ^ig-siji, 

#4(4)<HH #4(3)^ A4 Bzif-si #47} ^£l 31, 

4^*1 #4-1- 4°H1^ #47} s^as 444 4*KdB}i ^ 
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10] 

4^4(1,2,3,4)5. ^SH, 

°^}4fe $\M*}±r ^^HflS- ^ 7 fl4 #4^ ^el^l-Ji, che- 

#44 ^^Eflsf #4 »£f$d\] 44 #44 ^ ^e^Hr 

. ^X^fe #44 ^##314 #4 ,4^ -£44 ^ ^-i- ^-e)^ -hi 

*11 ^3. ^ 

^ 7>^1 ^ #44 aJ^-^ 4# 

#7] 3**1*1) ^ ^^-4 ^-7] ^Hl^fl ^ 4°H1 ^44^r 

#44 pjs] ^J-^ Ajgj^O^ ^ jzfA) 71 ^ 4^^ 3£B\ 

(WF), 
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11] 

10^1 sa«H-H, 

^■el7l(BCl,BC4)S. ^sU, 

#71 ^ o]#s}-^ ^-o^n « 0 V^o] #7) ig^ -^a]/^ 

°] cl#s|. "j^-o^n ^ji). uj)*]^ ^-5l7l(BC2,BC3)S. 

(RR1,RR2)4 wl7>«^^- ^^>(FR1,FR2)S. 7}-^# 5) *I*KRRl,RR2)fe 3)# 

#7] spJHd^l €^(WF)^ #7l ^s. ^ ^r^-H^I °]#4 $|.a-<H = y o V ^4 
^^tb ^Ei(WFl,WF2,WF3)^ ^©_§. ^ Sfe 4#£l?» 

^7]. 

[3^8" 12] 

3^8- 1H 
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#7l €^(WF1,WF2,WF3)^ ^^(WF2)^ ^ cfl^^ ^2}- 

a] ?1 7] 14 x}-^}^ Cfl^^-3|- ^E^o]j7 ; 

i=f€- €BKWF1,WF3)^ *V ^E^ ^tfl* ^ ^J2ft]]<*^ #^ofl 

#7l ##i=H ^^1*V ^Ei(WF2)^ ^-sftfl^jz)- sH&tfl^ s^l- -f-u^cfl^ 0.5. ^-o. m. 
[3^8" 13] 

^-71 ^EKWF1,WF2,WF3)# 3*1^: ^^(WF2)^ Jf-^tfl** 4 ^tfl^o] 

H^7jJL ^=1^, ^jzj-cfl^ji). ^tfls^ ^7]^ aVnt^- S >ol7> i+fe- 3 (Comb) 

^■7] f^i=H fl*13r ^EKWF2)^ ^tfl^ ^ S>^tfl^3|. ^^l^H ^ 
14] 

4^(1,2,3, 4)3. ^^H, 

<3^(a), #^(c), ^/#^ #*Kb)« 7>^1 ^14^ % ^l^eflo]EKCir)^, 
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^■7)(WSC)S. ^^M, 

#7] % *)«MEi(Cir)^ <33 #*Ka)3r ^KDi, #7l ^ *)^3)°lEi(Cir) 
3 <y/#3 #*Kb)^ ^K2)^, ^-71 ^- *l#3MEi(Cir)^ #3#*Kc)^r ^-71 3}-^- 

^7i(wsc)si $ <g/#^ ^Kd)«^i, ^-7i BHKdi» ^^-7i(wso^ w °g/#^ 

#*}(e)fe #7.}(3H 

^•7] ^^-7l(WSC)s] t}«. ^ <y^/.g^ ^>(f)^ #x}(4H] # 

15] 

4#*Kl, 2,3,4)5. ^s|<H, 

^7fl^ <y^/#3 ^K(d,f),(d , f'))4 ^ oj/^ ^Ke,e , )# 7>^1 

^7flS] Bj-^^ ^^-7)(WSC,WSC1)^, ^(g,g'), #3 ^Kh,h')« 7>^1 -^7fl 

^ ^^^(1301,1802)0.3. ^E}^, 

^-7) ##^(Iso2)3 ^ ^>(g')^ #*KlH, f^(Iso2)2l #3 #7>> 

(h*)^ ^^-7i(wsci)^ <y^/t^ ^KfH, ^-7] W7Kwsci) 

^ ^ ^Ke')^ #*K2H, -8-7] sKMd^j ^^-7l(WSCl)^ <a^/#3 

^Kd')fe ^^(isoi)^ T^KgH, ^-71 ^W(isoi)^ #^ 
(h)fe ^HMd^ ^f"7l(WSC)^ ^>M-o] <*m^ c^KdH, #7] ^^"71 
(WSC)^ ^ <y/#^ #*>(e)*r ^K3)^l ^-Z\JL, 
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#7] awcwsc^ 4^ W( f)^ 

^ 4#4 4^Hd^ %%5L £%7). 

r^^s- 16] 

4#*Kl,2,3,4)S ^SH, 

^ o^ /# * ^K(d.f),(d'f))4 *)-44 o 1/# ^ ^ Keie . )# ^ 

^fl4 **** WKfSC.WSCl)*, *)-44 *Wg.*'), #3 ^ K h,h')« 7m ^ 7l) 
4 ^^(Isol,Iso2)o.S ^44, 

*]-44 4^ ^7)(fSCl)4 «a^/M *4(f')fe W (Di *4 4^ 
3/#3 **Kd')fe **«(lsol)a| og^ W(g)olli ^ ^^ (Isol)£] ^ ^ 

4(h)- 4^ **** W4(fsc)4 *4(dH), *4 4^ **7i<wsc) 

^ «/M **Ke)te #4(3H, ^4 4^^J 1^7i(wsc)4 <^/#3 #4(f) 
4€- ^^(iso2)4 <33 #4(g'H] ^sU, 

W ^^^(I S o2)4 #3 **Kh')fe ^4(4)o,l fc^* ^ 4W 

4^3? ^4. 

[^^J- 17] 


4#4U, 2,3,4)^. ^44, 

4 


*m w** ^4(d-,f)4 *w-4 ** o g/# ^ W(e , )# ^ 


WKWSCD4, *f44 ^(a'), M(c . )t W(b , )# 7MJ ^ 

^4#3H4(Cirl)S ^44, 
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#7l *Itf7l(wsci)3 *v og^ /# ^ ^Kf')fe #71 

l^-7l(WSCl)^ ^f- <y/#^ ^Ke')fe ^4(2)^1, #71 s^Hd^ ^^KWSCD^l nf 
€- <B3 #3 #*Kd')fe # *IMo]EKCirl)3 $3 ^Ka'Hl, #7l # *\^}o)b\ 
(Cirl)^ <y/#§) ^Kb')fe ^K3)ofl <£%5\jl, 

#71 # ^^2flolEi(Cirl)Sl #^ #*Kc')*r ^(4)^1 4^lo s ^ 4 

18] 

14 ifl^l 3^ 17# <Hii $ %H1 &<>H, 
#71 4#^^ ^*7l(WSC,WSCl)fe ^71151 <S3/*3 ^((d,f),(d',f))S 
^ X ^ ^ 7 ^ «/M^Ke f e')S ^WTluf, 

S3/#^^Ke,e')S Als. 4^- 4#3 ¥7flsl <y^/#^ 

((d,f),(d\f'))S £el*Hr 4# 4^7lo] 3^ s^io s ^ 4 cf^ sf#Aii« ^ 

S ^71. 

[^U- 19] 

14 ifl*l 17# ^. ^-ofl ft 6 )*], 

#71 4#^d^ ^^7l(WSC,WSCl)^ ^7fl5l tt*K(d.f),(d\r))3. ^ 

^ ^ ^ 4#*i si 3$ ^» «a/M^xKe, e , )s ^w>m f 

^7fl<^ <^/#3 ^K(d,f),(d',f))s. $Bl*fe s|-# arfl ^sl/^f-7loi 53 

^ *Rr 4^f 4#^^J ^^71. 
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20] 

4^(1,2,3,4)5. 

*}xl°] ^(a.a 1 ), #3(c,c') <£/#3 ^Kb.b')!- ^ 7 fl4 # 
*)t-3HEi(Cir,Cirl)4, ^M-^ #3 #*Kk,k')» 7}x\jl f--Eftfl<3 

4 ^tfl^H 4€- ^7fl£] ^El(Fill,Fil2)S ^^M, 

# *)^*lMEKCir)4 °m #*Ka)fe #*KlW, ^"71 # *)f-3HE-KCir)£] <8/ 
#3 #*}(e)-cr ^>(2H, #71 # *|-M°lEKCir)4 #^ ^Kc)^ ^iE-KFi 11)4 
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